Abstract This study was carried out to further the available information on adult cases of human metapneumovirus (hMPV), a recently described cause of respiratory infection. Among a cohort of 741 symptomatic patients tested since 2003, the virus was diagnosed in six adults using reverse transcriptase polymerase chain reaction. Of the six, two were from the community, two were hospital inpatients with chronic obstructive pulmonary disease and two were immunocompromised patients, both of whom required ventilation and later died. This report discusses the clinical features, epidemiology and diagnosis of hMPV, highlighting that this infection may be associated with death in high-risk adults. For adults presenting with respiratory symptoms and a background of pre-existing respiratory disease or who are immunocompromised, nucleic acid-based techniques are a cost-effective means of making the viral diagnosis in a clinically relevant time frame.
Introduction
Acute respiratory tract infections are a major cause of morbidity and mortality worldwide, and they account for a high percentage of hospital admissions. However, up to 50% of cases of community-acquired pneumonia in adults and 15-35% of cases of bronchiolitis and pneumonia in children are of uncertain aetiology [1] [2] [3] . It is clear that respiratory viruses are the principal pathogens in a proportion of such cases [4] . hMPV is a recently described respiratory pathogen of the subfamily Pneumovirinae, which is divided into the Pneumovirus genus, containing respiratory syncytial virus, and the Metapneumovirus genus, containing hMPV. In young children and elderly patients hMPV is most commonly associated with a clinical diagnosis of bronchiolitis or bronchitis, respectively, whereas in middle-aged adults, it may produce an influenza-like illness, which can be complicated by pneumonitis in the presence of immunocompromising factors [5] . hMPV has been detected as the sole pathogen in the nasopharyngeal aspirate of a haematopoietic stem cell transplant recipient who subsequently died of respiratory failure following an upper respiratory prodrome [6] .
The Regional Virus Laboratory in Belfast carries out viral diagnostics for Northern Ireland, a region with a population of 1,700,000. It began routine use of a multiplex reverse-transcriptase polymerase chain reaction (RT-PCR) method for virus detection from respiratory samples in July of 2003 [7] . The samples were from three sources: adult hospital inpatients (25.57% of total processed), paediatric hospital inpatients (64.48%) and general practitioners participating in a sentinel influenza surveillance program (9.96%). The laboratory tested any specimens of respiratory tract material including bronchoalveolar lavage, nasopharyngeal and tracheal aspirates, and sputum, nose and throat swabs.
Patients and methods
This retrospective observational study reviewed all cases of hMPV detected in patients over 18 years of age, from the time the RT-PCR method was adopted in July 2003 through to January 2005. We selected adult cases for review as there is less data in the literature pertaining to hMPV infection in this age group.
The routine assay used to detect respiratory viruses in the regional virus laboratory is a multiplex, nested RT-PCR for 12 common respiratory pathogens: influenza A (H3 and H1) and B; parainfluenza virus types 1, 2 and 3; respiratory syncytial virus A and B; adenovirus; human rhinovirus; coronavirus 229E; and hMPV. The PCR target for hMPV was the fusion gene. Sensitivity was determined at 3×10 molecular strip assay. Direct comparison of the assay with an alternative was not possible because of the lack of specimens containing hMPVor alternative tests; virus identification was confirmed by selected amplicon sequencing [7] .
Following ethics committee approval, we obtained written consent from the living patients in whom hMPV was detected. We reviewed their clinical case notes, noting presenting symptoms, significant medical and drug histories, results of other infectious investigations, chest radiograph findings, and clinical outcomes.
Results and discussion
A total of 741 respiratory samples from adults were tested over the winters of 2003/04 and 2004/05. Six were positive for hMPV, accounting for a period prevalence in the population assayed of 0.81%. In all cases, hMPV was the only virus detected. Unless otherwise stated, bacterial culture and serology for atypical respiratory pathogens were negative. The clinical characteristics of these six patients are summarised in Table 1. Of the six cases, five were female and one male. Their ages ranged from 51 to 83 years (mean 71.5 years). Two cases presented to sentinel general practitioners with selflimiting influenza-like illness (cases 1 and 2). Neither had a background respiratory disease or any other significant aspect of their medical history. Two cases were diagnosed while admitted for acute exacerbations of chronic obstructive pulmonary disease (cases 3 and 4). They presented with dyspnoea, decreased exercise tolerance, cough and lowgrade pyrexia with a background of respiratory disease requiring home oxygen and nebulised corticosteroids. Both had been smokers, had received prednisolone as inpatients, and were discharged on maintenance oral steroids. Sputum culture of case 3 revealed Serratia liquefaciens, which was treated with intravenous ertapenem; for case 4, hMPV was the sole pathogen isolated. Two cases (5 and 6) were fatal. The fatalities occurred in individuals receiving immunosuppressive therapy for rheumatological conditions. Case 5 had rheumatoid arthritis for which she received prednisolone and methotrexate. She presented in a collapsed and unresponsive condition following a 1-week history of cough, nausea and increasing dyspnoea. Within 6 h of admission she was intubated, ventilated and admitted to the intensive care unit (ICU). hMPV was the sole pathogen isolated. She died with multiorgan failure 4 days after admission.
Case six was admitted in an acute confusional state attributed to the oral steroids she was taking for polymyalgia rheumatica. She had been an inpatient for 14 days when she became acutely dyspnoeic with hypoxia, hypothermia and hypotension requiring intubation and admission to the ICU. She was found to have bacteremia caused by Escherichia coli and was treated with piperacillintazobactam, fluconazole and pulsed methylprednisolone. On the first day of her ICU stay, having been an inpatient for 15 days, she was found to have hMPV. This patient made no significant progress while receiving maximal inotropic and ventilatory support and she died after 2 weeks in the ICU.
Whilst our detection of hMPV in symptomatic patients does not establish causation, it is possible that the virus may be associated with serious sequelae in high-risk adults as reported previously [8] and supported by the fact that two of our six cases required ICU admission and ventilation. We cannot be sure that case 6 represented nosocomial acquisition as our assay may detect hMPV up to 2 weeks after clinical infection. The clinical syndrome associated with this virus is probably too indistinct to be of diagnostic value. Treatment is principally supportive; at present there are no antiviral agents active against hMPV, nor any available vaccine.
Effective diagnosis of viral respiratory pathogens is necessary to elucidate their epidemiology and assess their clinical impact. Moreover, such data is crucial for effective infection control in hospitals and may ultimately allow more rational prescribing of antibiotics and corticosteroids [9] . Defining the assay sensitivity by comparison with a gold-standard detection system is a growing problem for viruses such as hMPVor human rhinovirus, for which PCR is becoming adopted as the diagnostic test of choice [8] . We recommend the routine use of RT-PCR or other nucleic acid-based techniques for adults presenting with respiratory symptoms and a background of pre-existing respiratory disease or immunocompromise.
